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(54) Title: ANTISENSE MODULATION OF TNFR1 EXPRESSION 
(57) Abstract 



Antisense compounds, compositions and methods are provided for modulating the expression of TNFR 1 . The compositions comprise 
antisense compounds, particularly antisense oligonucleotides, targeted to nucleic acids encoding TNFR 1. Methods of using these compounds 
for modulation of TNFR1 expression and for treatment of diseases associated with expression of TNFR1 are provided. 
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United States patents that teach the preparation of such 
uptake, distribution and/or absorption assisting 
formulations include, but are not limited to, U.S.: 
5,108,921; 5,354,844; 5,416,016; 5,459,127; 5,521,291; 
5 5,543,158; 5,547,932; 5,583,020; 5,591,721; 4,426,330; 

4, 534, 899; 5,013,556; 5, 108,921;' 5, 213,804; 5,227,170; 
5,264,221; 5,356,633; 5,395,619; 5,416,016; 5,417,978; 
5,462,854; 5,469,854; 5,512,295; 5,527,528; 5,534,259; 
5,543,152; 5,556,948; 5,580,575; and 5,595,756, each of 

10 which is herein incorporated by reference. 

The antisense compounds of the invention encompass any 
pharmaceutically acceptable salts, esters, or salts of such 
esters, or any other compound which, upon administration to 
an animal including a human, is capable of providing 

15 (directly or indirectly) the biologically active metabolite 

or residue thereof. Accordingly, for example, the 
disclosure is also drawn to prodrugs and pharmaceutically 
acceptable salts of the compounds of the invention, 
pharmaceutically acceptable salts of such prodrugs, and 

20 other bioequivalents . 

The term "prodrug" indicates a therapeutic agent that 
is prepared in an inactive form that is converted to an 
active form (i.e., drug) within the body or cells thereof 
by the action of endogenous enzymes or other chemicals 

25 and/or conditions. In particular, prodrug versions of the 

oligonucleotides of the invention are prepared as SATE 
[ (S-acetyl-2-thioethyl) phosphate] derivatives according to 
the methods disclosed in WO 93/24510 to Gosselin et al . , 
published December 9, 1993 or in WO 94/26764 to Imbach et 

30 al. 

The term "pharmaceutically acceptable salts" refers to 
physiologically and pharmaceutically acceptable salts of 
the compounds of the invention: i.e., salts that retain the 
desired biological .activity of the parent compound and do 
35 not impart undesired toxicological effects thereto. 
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Pharmaceutically acceptable base addition salts are 
formed with metals or amines, such as alkali and alkaline 
earth metals or organic amines. Examples of metals used as 
cations are sodium, potassium, magnesium, calcium, and the 
5 like. Examples of suitable amines are 

N, N ' -dibenzylethylenediamine, chloroprocaine, choline, 
diethanolamine, dicyclohexylamine, ethylenediamine, 
N-methylglucamine, and procaine (see, for example, Berge et 
al., "Pharmaceutical Salts," J. of Pharma Sci . , 1977, 66, 

10 1-19) . The base addition salts of said acidic compounds are 

prepared by contacting the free acid form with a sufficient 
amount of the desired base to produce the salt in the 
conventional manner. The free acid form may be regenerated 
by contacting the salt form with an acid and isolating the 

15 free acid in the conventional manner. The free acid forms 

differ from their respective salt forms somewhat in certain 
physical properties such as solubility in polar solvents, 
but otherwise the salts are equivalent to their respective 
free acid for purposes of the present invention. As 

20 used herein, a "pharmaceutical addition salt" includes a 

pharmaceutically acceptable salt of an acid form of one of 
the components of the compositions of the invention. These 
include organic or inorganic acid salts of the amines. 
Preferred acid salts are the hydrochlorides, acetates, 

25 salicylates, nitrates and phosphates. Other suitable 

pharmaceutically acceptable salts are well known to those 
skilled in the art and include basic salts of a variety of 
inorganic and organic acids, such as, for example, with 
inorganic acids, such as for example hydrochloric acid, 

30 hydrobromic acid, sulfuric acid or phosphoric acid; with 

organic carboxylic, sulfonic, sulfo or phospho acids or 
N-substituted sulfamic acids, for example acetic acid, 
propionic acid, glycolic acid, succinic acid, maleic acid, 
hydroxymaleic acid, methylmaleic acid, fumaric acid, malic 

35 acid, tartaric acid, lactic acid, oxalic acid, gluconic 
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Antisense & Nucl. Acid Drug Dev., 1996, 6, 177-183). 

In contrast to a carrier compound, a "pharmaceutically 
acceptable carrier" (excipient) is a pharmaceutically 
acceptable solvent, suspending agent or any other 
pharmacologically inert vehicle for delivering one or more 
nucleic acids to an animal. The pharmaceutically 
acceptable carrier may be liquid or solid and is selected 
with the planned manner of administration in mind so as to 
provide for the desired bulk, consistency, etc., when 
combined with a nucleic acid and the other components of a 
given pharmaceutical composition. Typical pharmaceutically 
acceptable carriers include, but are not limited to, 
binding agents (e.g., pregelatinized maize starch, 
polyvinylpyrrolidone or hydroxypropyl methylcellulose, 
etc.); fillers (e.g., lactose and other sugars, 
microcrystalline cellulose, pectin, gelatin, calcium 
sulfate, ethyl cellulose, polyacrylates or calcium hydrogen 
phosphate, etc.); lubricants (e.g., magnesium stearate, 
talc, silica, colloidal silicon dioxide, stearic acid, 
metallic stearates, hydrogenated vegetable oils, corn 
starch, polyethylene glycols, sodium benzoate, sodium 
acetate, etc.); disintegrates (e.g., starch, sodium starch 
glycolate, etc.); or wetting agents (e.g., sodium lauryl 
sulphate, etc.). Sustained release oral delivery systems 
and/or enteric coatings for orally administered dosage 
forms are described in U.S. Patents Nos. 4,704,295; 
4,556,552; 4,309,406; and 4,309,404. 

The compositions of the present invention may 
additionally contain other adjunct components 
conventionally found in pharmaceutical compositions, at 
their art-established usage levels. Thus, for example, the 
compositions may contain additional compatible 
pharmaceutically-active materials such as, e.g., 
antipruritics, astringents, local anesthetics or 
anti-inflammatory agents, or may contain additional 
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materials useful in physically formulating various dosage 
forms of the composition of present invention, such as 
dyes, flavoring agents, preservatives, antioxidants, 
opacifiers, thickening agents and stabilizers. However, 
such materials, when added, should not unduly interfere 
with the biological activities of the components of the 
compositions of the invention. 

Regardless of the method by which the antisense 
compounds of the invention are introduced into a patient, 
colloidal dispersion systems may be used as delivery 
vehicles to enhance the in vivo stability of the compounds 
and/or to target the compounds to a particular organ, 
tissue or cell type. Colloidal dispersion systems include, 
but are not limited to, macromolecule complexes, 
nanocapsules, microspheres, beads and lipid-based systems 
including oil-in-water emulsions, micelles, mixed micelles, 
liposomes and lipid: oligonucleotide complexes of 
uncharacterized structure. A preferred colloidal 
dispersion system is a plurality of liposomes. Liposomes 
are microscopic spheres having an aqueous core surrounded 
by one or more outer layer (s) made up of lipids arranged in 
a bilayer configuration (see, generally, Chonn et al., 
Current Op. Biotech., 1995, 6, 698-708). 

Liposome preparation is described in pending United States 
patent application 08/961,469, filed on October 31, 1997, 
United States patent X, XXX, XXX, which is commonly owned 
with the instant application and which is herein 
incorporated by reference. 

Certain embodiments of the invention provide for 
liposomes and other compositions containing (a) one or more 
antisense compounds and (b) one or more other 
chemotherapeutic agents which function by a non-antisense 
mechanism. Examples of such chemotherapeutic agents 
include, but are not limited to, anticancer drugs such as 
daunorubicin, dactinomycin, doxorubicin, bleomycin, 
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